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Abstract (Basic) : EP 466367 A 

A process for detecting a nucleic acid is claimed comprising: (a) 
labelling a target nucleic acid to be detected; (b) immobilising single 
stranded nucleic acids specifically hybridisable with the target 
nucleic acid on a solid support to place the single stranded nucleic 
acid under such a condition that a strand complementary to the single 
stranded nucleic acid is absent; (c) hybridising the target nucleic 
acid labelled in step (a) with the single stranded nucleic acid 
immobilised in step (b) and (d) detecting, simultaneously with or after 
step (c), the target nucleic acid through the utilisation of a label 
present in the target nucleic acid. 

ADVANTAGE - The process enables a target nucleic acid to be 
specifically detected with high sensitivity and efficiency. The process 
is rapid and can be automated. (29pp Dwg.No.0/5 

Abstract (Equivalent) : EP 466367 B 
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A process for detecting a nucleic acid comprising the steps of: (i) 
labelling a target nucleic acid to be detected; (ii) immobilising 
single stranded nucleic acids which are specifically hybridisable with 
the target nucleic acid, on a solid support to place said single 
stranded nucleic acid under such a condition that a strand 
complementary to said single stranded nucleic acid is absent; (iii) 
hybridising said target nucleic acid labelled in step (i) with said 
single stranded nucleic acid immobilised in step (ii) and washing said 
solid support; and (iv) detecting, simultaneously with or after step 
(111), said target nucleic acid through the utilization of a label 
present in said target nucleic acid, characterised in that said single 
stranded nucleic acid is derived from either a phage or a composite 
vector comprising a phage and a plasmid and said single stranded 
nucleic acid further has a plurality of sequences hybridisable with 
said target nucleic acid, said sequences being repeated 5 to 200 times 
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J 

H$lfgkfc©«8ffiJ 

TIB©!© (-f) ~ (-) a^&sctfc 

(a) ie w) •esaiL.fcgwsei, is <n> 

[»*^2] Ig (<) T?«»*nSBW^K*t, 
[MM! 3] IS (a) THJ64n*-*«dW*t, g 
[»#«4] Ig (D) T?0S$n5-*«#[8*J. S 

t# s&si^-r ^ u ^-r xnws&m*. 5 ~ 2 0 
[0001] mwm%] 

t f©g«j^8i:$A'f^uy'r-k'—> 3 >$-ti-5jii : t o 

[0 0 0 2] 

[&*©&«] «n©wji««i»EM*^ttj-r«fc»© 
7 u y<t xtzm - m/\-i t/y >a ^at&s 

(Anal. Biochem., 169, 1-25 (1988)3 . SfiE*T. & 

E*S»COViTa*atfi*tfft)nTt>-5 CAnal. Bioche 
a., 169, 1-25 (1988)] . 

[0003] *©*t, &K©#fttiiff©BiMfc£BM 

h*flJffl-r«*j£«S#^SnTVi* (#^88^6 1-2 
1 9 4 0 (HMMB) . C©*j*fc*t»Ttt. St»«f©- 



) #H¥5-192 198 

* 0 . *R©/Vf 7»J y< 3 >(c^^TA-f 7'J 
y< X nJIgft t>©«B£ft;2 txtz D N A J; 0 0 

oft*ft#Jttttt*<. «Ktc«JS-r«i:«ttifMfiKc!> 

[0 0 0 4] iJ->H-f ym-i-JVJT't-V-i >a 

^P-hfcH«fS*«3J6S3|EanT»rJ* [Molecular 
andCellular Probes, 3, 189-207 (1989)) . Z.<Djj& 
tt. ^H^icis^TteoSKffiSiOS^ftwjisv^s 
^^©^yT-sH^-r-scttrio, 4a©ma?)t 

)WK«»«-rsu-> m <y?wr ^y y-r -t?— > 3 >k 
*©«-?& 5 Mft&omm & i ©mats ic «t 

[0 0 0 5] ja¥H^3nfc^t®©iiilj£tt#3t 

©as©»e^*©^rac i o^ffif^fc^it^-rrt 

©-eS£HJB69-fc>&8re&5 (PCR& : #ffi®^6 1 
-2 7 46 9 7^1) . -tUT, C©^«R:±0*« 

mm\zm&*ijmmnznxKz cproc. Nati.Aca 

d. Sci. nSA, 86. 6230-6234 (1989)) . C<0^mWJ 

a*-*. KA-f ^y^-f xa >t«wt6nr* 
y. *ai/«t5ti-*aaw»iiic**i«tt*y^3t^i' 

m&tt<Dmmk\zfa^T^i3.^m-$>. mM<t7n-7v> 
[0006] ±tB*s«. -?-n^tiic@^r©^fdis5 

[0007] mmvwim] 

!KffilC*^fcS3tfi«:^v»5Ctlc«toT, BWS8 

zt&%fr?mm\z, aisai-cttffipj«6»ct*atti^ 

SK©«rllfeS:!i«T.5c: tSBMt UTV»*. 
[0 0 0 8] 

[SS$«?^1-Sfc«)©^a] *%Wlci:5gEil©^{ri 
ffitt» TI3WXS (-f) ~ (-) *>&»-5fe©-rab5. 
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3 

(D) BttKK&ffAtttCA'f ^uy-fX«J8g»-* 

(a) x& w> r&mb^mmmt. xe (□) 

EJfcSttSXg. 
(n) Xg (A) tl^«f»C*fc»-5-©a, BWgEBIfc 

*%Wci£$&©&ttifeK<fcnfi\ SBltttteftftH 

[0 0 0 9] [»9H©*#«K§in 
B63WI 

t-tZ>®mt3.i8Mmm&$tt*><D-V3b-3T> DNA, r 
MM. *^*feJ:£raft»ftftftir*S 

U, c©ftffffi3(5©^K(cffiS-r5-&^KS&«v>ttc: 
T-<#^S5(E©^CinAT, £©ttft**©&tfi-r 
[ooio] mmo&mm 

TB«8BfcffiMi?-3&»**W5Bl^&£«ft«fc 
lcffiS-r«tfHK»«^«Bfi»KBI2:ffi4l»a:4W«^ 

[ooii] ®oenwiis«Mb)feSiNiiAr«^tt 

tLTti. BW«KC3tKJK-Ct;*5 1 >R*ft:*»AL 

cleic Acids Res., 13, 745 (1985)] , B«P&&£X^ 

ffi CProc. Natl. Acad. Sci. USA, 81, 3466-3470 (198 
4)] fcfflS*, *$©ffift& ffiiftOjjto^SffSlb^. 

[0 0 12] WgB©*3«fcU:(3)©*Si:bT(i. ft 

JS©*atEHfciMrr*#Sc (BIO/TECHNOLOGY, 8, 291 

(1990) ) £nm-tzz.twv&&. cne.©*&»B 
w««ft*«w*t^5jfln?ftfcftB*nTv»*«t. * 



(3) ftft¥5-192 198 

n©*&&-r, jt«wffi#tcBwetK(cffis-r^-&^8 
• ft* s » tt B e<j&& £ffi$Wft£j&$ft*&iMr?# a 

jft-CfefllfflffitttfilSK 0J*Jf. PCR& [Science, 2 
30, 1350-1354 (1985)) tSoTtt. ^Lfc^-fY 

h o o ymzmmtz ct\z&r>, ftftsnfc#fi£jfc 

yj*— K*Hlffl-r*flMifl5 (BIO/TECHNOLOGY. 6, 119 
7 (1988)) (C&oTte. RftCftftbfct/jscirl/;*-* 

io h h u u >& s«jif * r t ic«fc -d -cmite n&#fi& 

K«te TmDiiSn-S^y * * Urj-?- F h U 'J 
■t»*U =f*?l':t?P&ftBU/ i Cft< C tfc «fcoT#fi 
*J«ft*ft:ttJi«toj6ft*«W"r*!li:*«T?**. ftfc 

[0 0 13] ddT^ffl-rsSiatJHtli. A-f^'J^ 
-f 5/ 3 >^fP«C H ©ftK«ttffi W§3 fe©T»-5 

&s«, #ft»tt*nto»ir». %s^©«s 

[0 0 14] *M*Sttt©«»ft»£l/Ttt. 0J*«fc*:* 
2, 4-J>=hD7x=/H. vrf+->yr>^ 
©A^r>. 7J^V-fe-f >*J;^-t©»»# ({*J;L 

7WHj'fH';?*->7^-h (FITC) 
ft) . n-^5>fc«fctf-*<DIMM|: rh7^ 
f*n-^3HVftH-h (TRITC) , -r* 
■tf-xVi/ Fft) , 4 - 7JI/*n - 7 - - 
50 > (NBDF) fc£tf^>;/;Ufc£©ft)feft«i&*W4 
7^'JS»ft«DftftJB!fiftftjWWf6n*. cnSfcJ: 

*S (#18885 9-9 3 0 9 8*§\ #I«BS5 9-9 3 0 
9 9##^S#fi9) K*0, ftHftfttfiUfc*^* 

^g; (Proc. Natl. Acad. Sci. USA, 80, 4045 (1983) 
. #ffiBS6 3- 1 5 2 3 6 44ift) fcftCTff 

[0 0 15] Xg (P) : -»ftttft©H)£flS 

4» *x@k. BW«»tfts«tcA'f ^u^'fX'srftiis 

Wft£&-#«*MSHJ£fi#fc:Hjefl:U -t©ft«!i 
»WWEUftv»«iic«<xB-eft«. 

[0 0 16] *»93fc*»*-*«W«tbTtt, -* 
»]*ft*»DNAT?**»&, &tA.fttr*«l(M««tt 
LTffitt*H*l,fcfc©&/fl^5££*<T#5 (Nucleic 
Acids Res.. 13, 5457-5468 (1985)) . S&, DNA* 
U/5-€Sffl^T-&fiKL?S: ! b©^S!t»SLfct>© 
•CfcctV^ CAnal. Biochen., 162, 130-136 (1987) ) . 
50 S S fc. *Hi Ufc 5 tTaSfiff *«*iiAy«M 1 3 7 
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y^X^F^m^^^- («^BpUC118, pB 
SM13 + , PUC f im J:9#Sn*-*«K»* 

Gtethods in Enzymology, 153, 
3-34(1987)] o -*««Rift5RNAO^ ^ 

>B >fiJ&fc^*S^fc#&fctt, Messing CMe 
thods in Enzymology, 101, part C, 20 (1983) ] \Z$£ 

[ooi7] *ftnfc£«M®m£J:ni£ @£sn 

[0 0 18] BWSKt/W^U^ XnllB&EW*** 

NA^§^ft7 7-yty7X^ 

B»«»i: A-f ^-Y X*TtB&Eai£«»:J tf-*A 

5-2 0 0 3K-»AUfc^^-*6#6n*— *« 

[0 0 19] *&, A-f^U^-f-e— > 3 >fc±oTK 
»*©tt^EW©^*S#C0JttfflSff3»'&tett, a« 

UK 

[0 0 2 0] — JKMk:> £n&CE>— *4MK£&#:|cfl 
fcf 5 ic ttfcE-f * ± 5 JtoEr J: * jft B3tfls*j*fc 

H9WWiA^yu^XW«ftEM*lfcW»< 

[0 0 2 1] *fc, -HRfclflStfWifcA-f^yy-f 
8B&E?!I^63&:-5*U^^ K£fifr£jg£2it 
fi#^©B£fcW^Ufc«5H;fc &***t&< 

a* & » A-f ^ u y< if- v 3 >fcH4T*a < a d . 

A< ^>f «-S/a >»*3W^«teJt^TffiTTS 

J>##*»«£T*t#A6tu Bttfls*CJ:-5A-f!/yy 
-fir-; ^3>S9*©fiTt)^a^i:#ASn, WfUTfe 

[0 0 2 2] fcjEU #ftSB*SV>flit«S*€fJjffl 



(4) &l§¥5-192 198 

«HfiOPCR*fc*^TJ4, »ftT*|*fcJB^*:/?>f 
-f V-isa > UfcHJ; 5 !C-*««BC!)E5!l*aS-rs 
20 [0 0 2 3] £nS0-*»R»fcH£fcTSS#fcL 

X^#©fc<Z>tft&frf£ft& 0 WCV<^D^U— 

[0 0 2 4] ttELfc-*«^£21ft&0fi#fc^ 

*?tomkttimvt$tvb «oci 

^ eic Acids Res., 15, 5373-5390 (1987)3 . tt&tfr&\Z 

[0025] *fc, »»ae©#»*fl9*t^*cj:oT* 
2 oSiDl:J:DHHWt»^:^i^lT»« (ft 

6 1-2 1 9 4 0 Q*Z'&m . S&fc, &K£^> 

[0 0 2 6] K±©<fc5fcLT— *««R^B5ta#Jc 
[0 0 2 7] Xg (A) : /VfjTU y>f if— > 3 >Jgfe 

(a) T?B«<fcSnfc-*«iWt*A-f^yir<«- 
[0 0 2 8] A-r^yy^i?— > 3 >Ej6co*mi, B 

i^i^&CT®^^ ttc«nrj:v». *xs 

T<DA< yyy^fif— > 3 >S*«, «*Wfctt, 

©•SfflVJ&A>f^y^>f-tf-5/3>tB«fcffa5 2: 

fcflfrC** (B. D. Hames and S. J. Higgins, Nucleic 
Acid Hybridization, A Practical Approach, IRL Pre 
50 ss (1985) ] # 
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[0 0 2 9] »5ffl<Dffl#:-CHA'r^uy'fif—>3> 

ic <£ t> i ©#ftg m&ttm^y&ifiib 6 
■izfvft't *?--> 3 >©*aa&i*fcm*fcs nr J: 

[0 0 3 0] A-f ^U^-fi?—>3 >£j£:&©i£#SMP 
®f£©ffil&te£#;tS<2;. U&SjetMSTSHgottS 

to o 3 1] &«u sm&omim m 

30*teft?W*J;3fc*fr (Nucleic Acids Res., 1 
6, 4637-4650 (1988)) £if!Wi-f 5©"b.kV>. 

[0 0 3 2] xm (-) :iffilg 
*Xg«, (A) £PWfc*fef*t©«. BM&K 

[0033] *iafc*w*«waiifptt. bi&mmc# 
[0034] cut. a 6b&.mzft&Tz>mmm.mJik 

7-f V r~7\ SftttK. fc*&2T!»«»&fcRi, * 

&«fe£«BS£IS-&bfci;3;, &Sfr>HJMfe*l£ttB*> 
6«0ftbfttt«T»««ffcjBIia«&«. -t©««K: 

«k*^>. A^x>*£©1$SWiSS-&Sf£:©<J^>H 

Kfc£$&t58«iS£i!iiS£bfcg&# (&£*tf7K5> 
>*&tttt#) *«JBl/T*fflJifftff5. eft 
£©££#«, X® (A) T»6*C»aMBlxT*V»T 
*>«k<. ::©»£, &fflXg©-Si, ■#**>■& U if >H 

&«gr#omuMt«E«». xe (a) tw»fcf?5 

[0 0 3 5] 
[SfcKOT 

[51 Ik «3 *3BBft£ilT©*ik#lfcJ:-3THK#li 

*8c», V-^x-f X^©tU*j.5-i5'D->^m2 
IK [Cold Spring Harbsr Laboratory Press (1989)] \Z 



(5) #M¥5-1 92 198 

AW*S'XxA#©gS&'&j£t8 ; E:7\)l/3 8 1 ASffl^T 
ffV\ — jRW^jS (Oligonucleotide Synthesis, IRLPr 
ess (1984) ) fciO, 88«g:fcitf&$!!bT«)B b 

2£l/*?K£ftG!>MlC73y y>4W (AflO (7 

AU *BMfflF*4. 8 4 9, 3 3 64ft*lce*©# 

20 [0 0 3 6] H%ffU 

Bfeftffl-*«D N A ©jggg 

ifi®«©-*®DNA€:^*fcs6{CMessing *>©;££ 
(Methods in Enzymology, 101, Part C, 20 (1983) ) 
©*ft**MJb&. -3*0, Hltwtft^lSDNA 

->ttS) ©E c o R I <hH i ndlll WRWfcomz 
JfAb. ^7X5HpUPPOl*ft&. &t:> £©7" 
7X5 r-*©H 1 n c II^JBrfiSttir, th/ttfD-v?^ 
Jlo*l 6©S6c?©E6£E7$-£trl. 8+n^-x 
20 ©SrJfSjfAbTT^XS FpUPPHP 1 6«#fc. 
#e.ftfe 7*5X5 FT*:I»®NM5 2 2*#«ISfcU 
^Wt-77-^M13K07Sffl^T, »j5fetC«t) 
T. -*«DNASBMbfc (Methods in Enzymology, 
153, 3-34 (1987) ) . 3 SIC, i&n&-*iDNA 
MIMMtE C o R I IfefcWiB 

[0 0 3 7] gftjgj 
-^iDNAC^^- h^\©@jg 
HMl-?S&nfc-*SDNAS> 1 OmM Tris 
30 -HC1 pH7. 6, lmM E D T Agf«tTf 1 0 0 ng/ 
1 ©iSffitb. Cftfc4te&©H 2 Ot5f§^©@^ 
ft;ty7r- (1. 5M NaCl, 0 . 3M Tri 
s • HC 1 pH8. 0, 0. 3M MgC 12 ) 
TilSlU T'f^DT'U-h (Dynatechih Immulon 2 
. removawell strips . No. 011-010-6302) fclr>x 
)P*&D 1 0 0 a lfoini*&. TV-Hi^fcfcbT 
3 7-CT1 6«rlHI*BUt. •?-©&, 3 7t 

T3 0#IMM6fc, Xh7*U>#- (ffi«) 2 40 0 
(X h5fri?->&3i) *fflV\ 5 0 0, OOOmJ© 
40 *BU#*ff"3&. »m **/ty7r- (1M N 
aCl. 2mM MgCh , 0. 1M Tris-HC 
1 pH9. 3, 0. 1 % Tween 2 0 : 2 0 0 u 1 ) T? 
3 ®«c# b fc. 7" V- h $ tfn— JU/t ^ It AftT->- 
;Ub, 4TCT##bfc. 
[0 0 3 8] §1110113 

7 > b-h4 J T©A-f7'jy-f-lf-'>3> i !:it»ffi 
5l»fisJ2lf#fcbhAlfD-T<?^JUX l 6jie^£^ 
ty-#mNDA£a£Ufc7>-HC, A-f^'J^lf 
-x3>iSJS (5XSSC. 5XDenhardt*s^«, 0. 
50 2%SDS. 2 0 0/ig/Dl, -9-^r^DNA: 100 
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(6) 
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>***y^^l/*?H (B i o - ATTGTAAT 
GGGCTCTGTCCG, 2 Ong/^xJW fcJiiA, 

2XSSC (2 00tf T3[Uft 

*U7*X7r^-B60. 1M Tris-HCl 

PH7. 5, 0. 3M NaCl. 2mMMgCl 2 , 0. 10 

0 5 % (v/v) Triton X-100 Tl/lOOOfcl^R : 10 0m* 



10 



*l/9x;M £Jn*> 2 3tT10#HMHfc<3Lfc. £ 
JHKfcMN (0. 1M Tris-HCl pB 

7. 5, 0. 3M NaCl, 2mM MgCh, 0. 

0 5 %(v/v) Triton X-100 : 2 0 0 u 1 /£x;0 T3 

(lM^X^/-;KT^>pH9. 8, 0. 5mM MgC 

1 2 : 4mg/ml : 1 0 0 u 1 /^x;W £Jfl;LT2 3t: 

t?ii5i»ejsu 4 o 5wn?wtm*mfei>T^ zona 

[0 0 3 9] 







1. 


34 


-*®DN A*H*lyfc*b- K 








0. 


1 3 










0. 


1 3 



[0 04 0] gj|feM4 
*»«lT#6n«:^^5 KpUPPHPl 6*0* 



U-h£ttffiU *fcM3£H«tCB i o-ATTGT 
AATGGGCTCTGTCCGSffl^T^-hOA 

[0 04 1] 







UVJHtt 


UVJMtfcL 


2*gDNA 


0.5 1 


0. 48 


-*iDNA 


1. 58 


0.5 6 



[0 0 4 2] ^»^5 



^iDNAd: 2 ^DNA®^!/- hB£fcg<PA>f 

~*lDNAi, 2*i[DNA^ttbfct>C?)iCD7 p ^ 
- h B €fc«<D / W 7 y ^ if- i, 3 >|g £ jfc& L &. 
"-*«DNAa«2*«DNAttSakflf!4 
LT«»bfc. &JKU -*«DNAtt»#©3:*Hffi 
bfco ^»«2fct¥oT, l»)x;PS0, Ug, 10 
Ong, 1 OagcDDNA^jDATBSftl/fc. ISttftl3 
T^b^felCfiE^TB i o-ATTGTAATGGG 
CTCTGTCCGfe^P-^ibTft^O^KD 

/w^y^-f*-s/a>i6*«^& # *©is*tt % 02 

C^n^IDT^S (4 0 SmiTCDBbKflroajffili, 
[0 04 3] 



40 



agates fc j: saw fc^o^ftflojtta^ g gig & 



B*61 l«Be#OT«a^&fl&MU 7?* 
SFpUC f l©HIncII«ttfc»ALfc (03) . 
iEfrftafi* (]3A) £0 -1^1z5 7<Dfl(B-(? 

isARaaaaae? <j3 s> e>mjj\z-D^Tmmom 

DNAdJffSnSt,©^ -*iDNA$i«l 

#6nfe-*«DNAtt^»«Rj2fc«oT^I^-h 
fcSttt©**B£l/&. 

[0 0 4 4] ?g\z, »fffi«BK>Sftfft>&. 
Cetus &OGeneAinp (jS&) £«fflU ^nh^- 

5' ACACAACTGTGTGTTCA CTAGC 

Bio- CAACTTCATCCACGTTCACC 

s t Ufi<bfcJ:0»&n<&4. 4*u^-xmft CHeino 
globin, 13, 657-670 (1989)) SctffflLfc. 

[0045] ae^am d. 
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11 



12 



* [00 46] 



s3g 



l&m. (405nm) 



DNA £BftUfc:/>- h 



0. 43 2 
0. 2 8 8 
0. 0 3 7 



[0 0 4 7] HI 



t WSfcfP-V'MJl'Xl 6©E7lfifO-fSft* 
fcfcb. H4fc*r»»T?*CDJ|l«aBJIlOilDJgl/** 

[0048] tT» m*\zmz*)t3.*vi*!>v-t<?- 

2 9©* U p*X !r F £ig£ 
r © - *^© 7 7 ^ > F H3± 4 T 4 D N A U X— tf £ 
ffiHTlBSStt, ^©&, *»»DNA#U/9— tf I 
©Kl e n ow|fM-t4l0ft*W^ WK='J 

f j;i/73 Kyjwmm*Siir*nt. 2 7 oits^tcffls 

toTDNAfclSiKUfc. 
[0 0 4 9] f i X2 (# 

2-19019 4^&f8) ZfflWm%B amH I "C 
SJSrU 7MiJ*X7r?-fT.5' *«©U>S* 
Rfc*Lfc'b©£gS«L&. Cttfc, £lc4tU7£"JA'7 
5 Fy;^6@ttl/fcDNAST4DNAU^— tfSffl 

^Tit^t. -tnsfflv>T*Bs j m i o 9 &»wem 
u&. ge<j©i'n->47'7xs h*«©7>t:->'j>w 

pUC-S f i 2 7x4^If®P^S f i IT3J»rU * 
«*»*«V>TttBJIOIiDai/t*tf»»*IWI, HI 
JRUfc. SSiC £©»rfr£T4DNA«j5?-if£ffl<,> 

Tga^-s-s*, /7XsHpuci i9s cpuci 

1 9©B amH ItiUBrSR&lCS fill) (NEB 
: # 1 1 3 8) 4»Abfct)©D ©MH#3$S f i I 
fttfctPAbft. C©a5IS^©8Kfc«koT*ttlE5'J 
©&#JI&£:?p->##'S*i-S. #A3 
n&m&EJ'JCft**, 9. 14, 64. 1 6 509 0- 

[0 0 5 0] g^jgj 
^ U X V*? F &i8S Digl/jf A Ifc^Q-^oaMR 

fiE>?i|£ lfi&r3 0P->©*n-£ft*>?i. g@&0ll £13 
»fcl/T-*«©DNA*««b. &R092tffl#fcL, 
TY'f ? pt>- F icHfc Wt. 
[0 0 5 1] &.T\Z7sittt ; ?>m®tLtc2m 

©y^-fT- 



B i o — GC AAC C AGAGAC AACTGATC 
10 B 1 o— ATTGTAATGGGCTCTGTCCG 

/Ifcfn-V^'fil/X 1 6 (HP VI 6) ©E7 

[0 0 5 2] ^7X3 FpUPPHP 1 6 (*JtWl# 
IS) 1 Ongt^-fY-^l 0 OngJC. i'-^XttOGe 
neAmp CMC0 OlOSS^n h3-;Vfc«oT»l*.. £ 
«ffi£S£ 1 0 0 /xl t L&. S*JKSA-*>x;l/T 
-v—^xttot)— v;hm ?5-T9 sr-es^ron 

^UTDNA42ftS-arfc^. cniCAmpI iTaq (.MM) 
20 2. 5 JJiGtSflD*., 7 2 , C-e6 0fJ>, 9 4 < CT3 0#>. 
5 0 *C -C 3 0 S>©1M ? 3 0 EIS 0 jg Lfc. 
[0 0 5 3] ^©S^I8e©-a5 (*T 1 OfclftRL&'b 
©5u 1) **«ttU S»«3K:wr*«stH*©* 

^-F^^T/Wr/U^-fif-i^^fr^ «3t 

[0054] #snfc»*iiH5K:jsaft*a0-e* 

Wil6 5<H©8£, m&E?0*Ufi©«^Ktt;^T* 
[0 0 5 5] j|&ffil9 



iBftfc FAbrp-vM^x l 6atyf©teffl 
*jS6fc*^-5/W 7 U ^-f if-^3 >£ <fc OflSSft-rs 

-Y-fef— : 5/a>««*J:r«Sftl»IBfl!>IM»*ffV>, «TIC 
»fJ:5a«*fl:l/&*#Tt f^fcrP-T<MJVX 1 

[0 0 5 6] BttOtmtUT*X*~»B3&»6»fflL 
fcDNAlOng. »tt©tt*ftbTbh*«(jJl*»&iftrt| 
40 l£DNA 1 Ong€8&£bTHK0g8iH«K:t/tP 

«KM 8 HMtHsttWSL**) P*2 9 HOUOfiU 
aU©-#«DNAittD®Lrt<6 4©— J|s«DNA£ 
H^bbfcT-l'^P7l'-hl'en-?nj)D^ /W^U 
^•tf—>3>*fif-3&. -T^^. -*8iDNA£H 
%Lfc-7l'-h\Z/\'(-7vy-Hi->-3>®m (5XS 
SC. 0. 2%SDS) 1 0 0 u 1 t±mPCRRj&m 
5«l!£JjnA. 3 7-CT3 OftM/Vf^'J^-fif-v-a 
>&ff^fc«, A-1 , ^Uy'f1f-->a>j§JStS:^U 
50 T. ffiWS (2XSSC) 2 0 0 w lt?3Effi^Lfc. 
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(8) 



13 

[0 0 5 7] CtllZ, ZhU7b7W> -7)\,%t)y 

TfrXVytZyy?— K*0. 1M Tris-HC 
lpH7. 5, 0. 3M NaCl, 2mM MgCh, 
0. 0 5% (v/v) TritonX-100 Tl/1000fr#^ : 10 
0 X ;U) &JnA, 2 3t:Tl 0»W»t5L 
fc. £«K«»«. (0. 1M Tr i s - HC 

1 PH7. 5, 0. 3M NaCK 2 mM MgC 
lzv 0. 0 5%(v/v) Triton X-100 : 2 0 On I/O* 



5-192198 



14 



(lM^X^/-;i/75>pH9. 8, 0. 5mM 
MgC I 2 : 4mg/ml : 1 0 0 m 1 /»>x;W SJpA 
T2 3 , CT2 0#H£JSU 4 0 5iro-CSBfcflf£j|fifeL 

it. *v>m&\t. »4*jc^$nsaoT*5. cos 

[0 0 5 8] 











tm \ 


i 


64 




0. 04 


0.7 3 


(Caski jfflj&ffejfe 


) 






0. 00 


0.0 2 









[0 0 5 9] g&gUO 
HLA-DR BitgPPg&tpjfcffl 
TE©2«Olf*y>«BU&^>fv- (GLPDR 
Bl : HLA-DRB(D7^;il 7#i^&2 3#@ 
izmm, GAMPDRB1 : HLA-DRBCOT^y^ 
8 7*B«*6 9 4*BlcttS. J. Exp. Med., 169, 226 
3-2267 (1989)) 

B i o — TTCTTCAATG GG AC GGAG CG 
B i o — GCCGCTGCACTGTGAAGCTCT 
C 

*Jh«feO»ffll/)!:DNAl ug**atl/TPCRlCj; 
JO &u-7l 9 2£J;tf3) S»«7f:Sbft^ 

n-72tefie^SDR4/DW 10£J:tfDRW 13% 



a? 



(06) . Sjfc, 7a-?3\t± 

3»coV^Ttt*tt*U=f>t^U*yH3jti 0£><&c££ffi 

[0 0 6 0] J»«0Rjfctf >f 9 41CT3 

0g\ 5 0 t CT3 0^ 7 2 < CT6 0#£3 0®£tDM 

^n-^i, ^n-^2*i»^n-^3ftHftL 

1t 0 fc«U /Wyu^^> 3 >H6 01CTlBf 
IB, «fi»2 3t:t?ll»|Bff^fc. 
[0 0 6 1] »*»3«5»t3K*n*aDT*«* 

^W^h L A jffe^co^ -f ^ > y fc«3»T * z> c t im 

ante* 

[0 0 6 2] 



1 DR4/Dw 1 5, DR9 

2 DR4/Dwl5 

3 DRwl 3, DRwl 4 

4 DR9, DRwl 3 

5 DRw8/Dw8. 3, DR9 

6 DRwl 4 

7 DR2 



7 



7D-72 



* : ^n--^3»%*fcai|«T*5 testis 

* * : &fi£«4 0 5MOBB!£*TMlci:*Ay^y5 

[0 0 6 3] 
[SB^JS] 



1 3. 
0. 
1. 
6. 
0. 
0. 



5* 
7 *' 
3 5 
5 
9 

3 7 
6 7 



0. 
0. 
6, 
1. 
0. 
0. 

1. 



1 2 
1 8 
6 * 
5 * 
1 7 
1 9 
1 0 



1 * 



1 0. 

9. 
1 7. 
1 0. 
1 2. 
1 8. 
1 5. 



0 * 
8 * 

0 * 

1 * 
0 * 
3 * 



50 



[0 0 6 4] E*l#*: 1 

mmo&z : 2 0 
m<D& : -*« 
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15 

mm 

ATTGTAATGG GCTCTGTCCG 
[0 0 6 5] 6B?aj#4f : 2 
: 2 2 

smom : «tt 

ACACAACTGT GTGTTCACTA GC 

[0066] mmm: 3 

eB#J©&3 : 2 0 
&©& : -#« 

CAACTTCATC CACGTTCACC 

[0067] mmm^: 4 

E!?aj©:g£ : 2 0 
S2?IJ©P. : TO 



16 



20 

*£©& : -*« 
s : ttOfflt ^DNA 

22 

i0*BB?*j©«Si : ft!i©«S8 MDNA 



5' SWICCKX^— 1»— S^l/TK^^W&UT 



20 



^aa^j©a^ : fficoTO mdna 



GCAACCAGCG ACAACTGATC 
[0 0 6 8] &Vmt%: 5 

mmv&z : 2 0 
mio® : mm 



5' **OGCX^— *^UTH*9 1 >jW»'&1/T 
20 V>* 



20 

E?>J©&® 



20 

5' *«©GtX^— 9— S^UTt^>*^UT 



22 

3K« E#J©*I31 : «!j©&16 £j£DNA 



CAGCTGAATI CGGATCCGTC GACGGATCCG AATTCAGCTG 40 

[0 0 7 1] EllJ#^: 8 *mo& : =JM 

mio&l* : 3 0 h# n V- : it&tt 

mmom-.mm ★ E*«©»i : ffi©$ss mdna 
m\ 

CACCTGACTC CTGAGGAGAA GTCTGCCGTT 30 

[0 0 7 2] &3*J#^: 9 «»©& : 

mmo&S : 3 0 h#Di?- : itMtt 



TTCTTCAATG GGACGGAGCG 

[0 0 6 9] mmmn: 6 

BS*lJ©fi£ : 2 2 

mmm : mm 

*g©& : -#« 



GCCGCTGCAC TGTGAAGCTCG TC 
[0 0 7 0] Ba5lJ#^: 7 

mmomz : 4 0 
bb*ij©p : mm 
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* 18 

mm 

CACCTGACTC CTGTGGAGAA GTCTGCCGTT 30 

[o o 7 3j m$mn •. 1 o *m®wt.:— &m 

BEJUfflSS : 2 7 h*ap- : jtjgtf 

G^«^:tfEtt * E$IJ<Z>3£ : ^DNA 

mm 

AGCTATGAGC AATTAAATGA CAGCTCA 27 

[oo7 4] mm&^ ■. 1 1 )&m.o$k .• 

mrnom -.mm mo mmvwm m<o&m ^dna 
mm 

ACCTTGAGCT GTCATTTAAT TGCTCAT 27 
[0 0 7 5] ®m^ : 1 2 ★E*J©«SI : Genomic DNA 

mmvmz ■. 3 0 0 bse 

K*iJ©S! : . t h ^ sapiens) 

h#n>>- : * tS^JfiiJ^JilI (HLA) DRae^o-S? 

GGGGACACCC GACCACGTTT CTTGTGGCAG CTTAAGTTTG AATGTCATTT CTTCAATGGG 60 
ACGGAGCGGG TGCGGTTGCT GGAAAGATGC ATCTATAACC AAGAGGAGTC CGTGCGCTTC 120 
GACAGCGACG TGGGGGAGTA CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 180 
TGGAACAGCC AGAAGGACCT CCTGGAGCAG AGGCGGGCCG CGGTGGACAC CTACTGCAGA 240 
CACAACTACG GGGTTGGTGA GAGCTTCACA GTGCAGCGGC GAGTTGAGCC TAAGGTGACT 300 
[0 0 7 6] mm&<% : 1 3 *mm<DWM : Genomic DNA 

SS^JcOfiS : 3 0 0 

mmv>M:&m . t h (Homo saplens) 

m<D& : -*m mmoim 

h#ns>-:fi»R it kFSJlUWfiK (HLA) DRJte?©-® 

mm 

GGCGACACCC GACCACGTTT CTTGGAGCAG GTTAAACATG AGTGTCATTT CTTCAACGGG 60 

ACGGAGCGGG TGCGGTTCCT GGACAGATAC TTCTATCACC AAGAGGAGTA CGTGCGCTTC 120 

GACAGCGACG TGGGGGAGTA CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 180 

TGGAACAGCC AGAAGGACCT CCTGGAGCAG AAGCGGGCCG CGGTGGACAC CTACTGCAGA 240 

CACAACTACG GGGTTGGTGA GAGCTTCACA GTGCAGCGGC GAGTCTATCC TGAGGTGACT 300 

[0077] mmm^: 1 4 

®m<D&-Z : 3 O 0 mmom : m. : t h (Homo sapiens) 

r-^nv-: mmm t h e vmsx (hla) d r®&?©-se 

mm<0$m : Genomic DNA 4 

mm 

GGGGACACCC GACCACGTTT CTTGGAGCAG GTTAAACATG AGTGTCATTT CTTCAACGGG 60 

ACGGAGCGGG TGCGGTTCCT GGACAGATAC TTCTATCACC AAGAGGAGTA CGTGCGCTTC 120 

GACAGCGACG TGGGGGAGTA CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 180 

TGGAACAGCC AGAAGGACAT CCTGGAAGAC GAGCGGGCCG CGGTGGACAC CTACTGCAGA 240 

CACAACTACG GGGTTGTGGA GAGCTTCACA GTGCAGCGGC GANNNNNNNN NNNNNNNNNN 300 
[0 0 7 8] : 1 5 mmomm : Genomic DNA 

mm<o&2 : 3 0 0 

mmmm^m . t h ^ sapiens) 

«©& : mmom 

bXais-:mmVl 50 tb&mtri% (HLA) DRj©£^©-|B 
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19 



20 



GGGGACACCA GACCACGTTT CTTGGAGTAC TCTACGTCTG AGTGTCATTT CTTCAATGGG 60 
ACGGAGCGGG TGCGGTTCCT GGACAGATAC TTCCATAACC AGGAGGAGAA CGTGCGCTTC 120 
GACAGCGACG TGGGGGAGTT CCGGGCGGTG ACGGAGCTGG CGCGGCCTGA TGCCGAGTAC 
TGGAACAGCC AGAAGGACAT CCTGGAAGAC GAGCGGGCCG CGGTGGACAC CTACTGCAGA 
CACAACTACG GGGTTGTGGA GAGCTTCACA GTGCAGCGGC GAGTCCATCC TAAGGTGACT 



[0079] ejbw* : 1 6 

m\V>&* : 2 0 

m\vm : mm 

mm 

TACTTCTATC ACCAAGAGAA 
[0 0 8 0] £*l#*: 1 7 
63?*j£>fi£ : 1 8 

mmm : mm 

mm 

GAAGACGAGC GGGCCGCG 

[oo8i] mm^: 1 8 

m#\<D&Z : 1 8 



mm 

TGCAGACACA ACTACGGG 

[02] Vu7U-h\Z®feLTc-*MDNAt- 
*® D N AO 7W >"J ?<i if— > 3 >^CDitSejiSm^ 

[03] ^ -^^ir^7^^^S^m^43tt^>0« 



E^«^:#Jtf>&8& ^DNA 
20 

18 

mmcowMimomm mdna 

18 

£0T$>£ O 

[04] th^tfn-^^xi 6Sft^::4B*tM& 
[0 5] @^Ufc^D-^m&E^J0^^S[cDg3 

[06] HLA-DBite^^n^ncos^E^^ 



fc-*mDNAmmmn7? — ^mxmmmm^v 30 z>. 

[02] 



[03] 



I.Or 



OD, 



'403 




2*§JDNA 



Probe 1 
IOOng/weU 



CACCTGACTCCT606GAGAAGTCTGCCGTT 
GTG GACTGAGGACQjC CTCTTC AGACGGCA A 



3' 



IOng/ we a 5' 

. _ CACCTGACTCCTGmGGAGAAGTCTGCCGTT fiq 

Ing/welL GTGGACTGAGG/£iCWcCTCTTCAGACGGCAA P 

1 *g ON A 3' 



BS'lttftHUfcDNAft /well 



0 lOOng/weli 

D — IOng/wea 
* Ing/wetl 
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(12) 



#68¥5-l 92 198 



[Hi] 



5' 



CAGCTGAATTC6GATCCGTCGACGGATCCGAATTCAGCTG 
GJ^G^TTftAGCCTA6G CAGCT6 CCT^CTTAOGTCGAC 
PhjB EcoR i BomH I Hincfl BomH I EcoR J Ph/D 



3' 



EcoR I Hind ID 



E B H B 

I pUPPOl J 



EcoRI 

BomH] 
HincB 



HPVI6 33!WVh 




BEP/ 




BomH I 
EcoR! 
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(13) 



«rl»¥5- 1 9 2 19 8 



[04] 



p AGGTATG AG C A ATT A A AT G AC AG CTC A 

P TACTCGTTAATTTACTGTC GAGTTCCA 



P5 



sffi *r *vsm 

U>UC-Sfix2j 



II DNAW-t!^ 
2) JMI09&f#fe& 




T4DNA'J^Hfr«t 



f pUCII9S j 



Sfil 




w T4DNA yS-irT&ft 

2) JMI09»trfffi 



Sffi 
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(15) 



#BB¥5- 1 9 2 19 8 



[06] 



1 10 20 

081 GGCCACACCCCACCACC1TTCTTGTGCCAGCTTAAGTTTGAATCTCATTTCTTCAATG6G 

DR4 — GA G ACA — G C— 

DRl/DUO GA £ ACA — C C— - 

DRvI3 A GA-T-CTC — C — C — G 

30 40 
DR1 ACGGACCG6GTGCGGTTGCTGGAAAGATGCATC7ATAACCAAGAGGAGTCCGTGCGCTTC 

D84 - C C A-T C A — 

DIU/DwIO C C A-T C A 

mn C C A-T— C G AA 

TACT7CTATCACCAAGAGGA 

Sd 60 
DR1 GACAGCGACGTGGGGGAGTACCGGGCGGTGACGGAGCTGGCGCGGCCTG ATGCCGAGTAC 

DR4 

DR4/DwlO 

mu T 

70 80 
Dfil TGGAACAGCCAGAAGGACCTCCTGGAGCAGAGGCGGGCCGCGGTGGACACCTACTGCAGA 

. a 

DRVDwIO A — - — AG-CGA 

DRwl3 - — - A AG-CGA 

GAAGACGAGCGGGCCGCG TGCAGA 

90 100 
DRJ CACAAC7ACGGGGTTGGTGAGAGCT7CACAGTCCAGCGGCGAGTTCAGCCTAAGGTGACT 

DR4 CM— 8 V 

DR4/Dvl3 TG- ****************** 

DRwlO T6 CC-T < 

CACAACTACGGG 
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